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ML Ler deacriptlonvgi the project \identilies & drainage 

basins on the Bast Coast and immediate hinterland of Cape 

feeson 2sland, which, will provice the water supply Sor the 

planned production capacity at the Wreck Cove pover stietion 

O27. 200 .V. 

The most northerly drainage basin suxrxounds Cheticamp Lake 

and abuts on Cape Breton Highlands National Park. fYThe effects 

‘of construction and operation in this area are identified as 
likely to be most critical because of the probable cumulative 
effects on the immediate pristine environment and the downstrezin) 
Somoonente OL Chevproject. §Reterence is made ta the Findings of 
the MacLaren report which identified imany envinromaental concerns. 


These are reiterated herein and supplemented to Form the basis 


Olrecuiremerts Tor a Tull environmental assesenent study. 
Prioxities are. established. ¢ 


Requirements for guch an assessment include: 


ph es 


Penaderirpless descr ant Lon of all elements of th project. 
x QELOU. Or 


2. A detailed description and interpret the Environmental. 
data base. 

Sent ecolod ical Cescripison Of che area 

4. Critical studies, mainly on physical regimes affecting 
the Woter quatutveana.therorore the Fash habitat. 
Institutional studies atined at developing the management 
plon glorethevareca vac iso. ancluded. 


An Environmental Impact Assessment to include 


Nn 


fo war Evalualion oF the envixonnentel effects of the 
proposal 

b. the formulation of Ditters bIves im the Paqht of, eivecss 
Chrects 

ele eihhe evaluation of “ho crvironnental eLficcls ander 


Crch aLbonnative, cand 


a) EbeG eval On ENS Cooma ate Oo lite: ore iit 
or Clements thereof in terms of environnental/economie 
cost:. under the best alternative. 
6. Management Strategy Formulation, and 


7. he identification of environmental monitoring requirements. 


Guidelines are provided presenting suitable methodologies to 


be followed to achieve optimum results. . 


EXECUTIVE, SUAGMAKY 
WRECK COVE HYDROELECTRIC PROJECT 


ENVIRONMENTAL ASSESSMENT AND MANAGEMENT SYRATEGY GUIDELINES 


This summarizes the Guidelines for Environmental Assessment 

and Management Strategy prepared by the Technical Sub-Committesc 
Ou Wreck Cove. Lt highlights the procedures necessary Gone 

the conduct of environmental assessment. of the hydroelectric 
.development. Specific studies are outlined which are of 

priority both’ to the successfulscomple+ion,of-a: meaningful 
environmental assessment and to the subsequent Weer ns. Hs. 
environmentally sound and economically realistic decisions 
concerning project design, construction, and operational 
alternatives. Mechanism™by which to reach these decisions 

are recommended. In addition considerations in formulating 
management” strategy fon 'thenrarda jare.offexed. 

Subsequent tox the xyelease of nbhefprehimimary assessment eno 
prepared by MacLaren Atlantic Limited £o% thesNova Scotia 

Power Corporation, a multitude of concerns were expressed. 

These concerns dealt with the effects of the proposed. project 

on the environment and were voiced by government agencies, 
environmental groups, private citizens, and the medida... Followizng 


a review of these concerns, the Technical Sub-Cowzinittee has 


G@erinad the range of “tilose’ Watters wich require jmicdiate 
attention and developed guidelines for the conduct of studies 


rolovant to Chesc“concenns. 


Phe quidelines produced resemble; the terms of mweterence developed 
for tne Maciek en Atlantic BUUGYe ONOWEVGr, (tS recogr. zed 

that the MacLaren Atlantic Study was a preliminary envisonmental 
impact study with the purpose of identifying major areas of 
concern and recommending additional studies. Many cccomnendations 


mice on Chat Skudy wore? vadids and ga ful fidedagent. of the original. 


ohijective, however, budgetary and time Constreants as well as 
data Joinatations were not ieondiGiiv@ Core thorough evaluation 
and adentif£fication of the major arcus 6h concern. > GHeVtSEV the 
major departures from the MacLaren Atlantic Study in the guide- 
lines prepared by the Technical Sub-Committee is the emphasii:. 
on the completion of a comprehensive evaluation of economic/ 
environmental costs to be considered in all steps of the Wreck 


Cove development. 


fhe determination of environmental impact is categorized by a 
number of successive and interdependent stages. These are 

(1) collection of data base, (2) primary interpretation of data 
base, (3) conduct of specialized studies to supplement data 
base, (4) ‘overlay of project, (5; assessmentrof project impuct, 
(G6) suggestion of alternatives, (7) assessment of impact of 
alternatives, ‘and finality 9S) ssthewdetemnmiacion Oh the accept— 
ability of the projec’! steps s(6)) mandu07)/ cin this process are 


. 


connected ideally into a feedback loop SuGI Lit Ui ini toa lk 


unacceptable design may be supplemented by alternative Gesign, 


co 


‘evaluated and modified further if necessary prior to triapkementatio 
The studies outlined ‘below and presented in more detail in 

the full guidelines can only be useful to the design of an 
environmentally compatible hydroelectric development if the 
feedback mechanism referred to above is put in place. This 

nay be accomplished by way of a form of joint committee comprised 
fea the Nova Scotia Department on che) Wan teonnenti se {Nis DOE.) , 
Nove Scottie Power Corporacion {Nos Plea vamks Canada and 
Environment Canada. Since the initial stages of the developinent 
are proceeding, the sttidves -contrubutanqito,the environmental 
aSesessmenk wid notebertusedmto aesess U(3)}tfabove.,. namely, the 
acceptability of the prejectein total pibublwill be,used to assess 
the acceptability of individual phases of the project through the 
successive assessment of alternatives outlined above for s ces 


Gyan Chir. MOMeT cis, mim lof. decker one va f Pome nich tire Nivdao pire 


. 


ee DOWNS TEREAL Er ECTS 

i f . ‘ 
AnHother principle arcasofi-concern whichehdas tneceived Lmbec-- 
DElCuesonP La Thevhacharonereport sobmiauote’ the of fod o” 
proposed project on the downstream reaches of the diverte: 
LiVeLs . Studias should he tnitanatied to assess the nature: 
resources of the downstream reaches of each of. the divert. 
streams and to cvaluate the environmental jmpucts of Chengiss. 
in the hydrologic and water quality regimes resulting from tie 
proposeds projects The “natural” xresecurces!referrta! tovabol> 
Neue DLSneriesy \wilalite, "recreationyevaierisupply and any 
Sther’ Such uses? that “thetwatereresources (are vor may he pir 
to. This assessment will include an evaluation of alternat<ve 
riparian flow releases and will consider the water quality 
of such releas:s. Various environmental designs titi hosine 
but not limited to multiple intake dams and siltation or 
settling basins will be considered. Bnother major consideration 
will be the impact of alterations in the hydrologic/ 
geomorphological regime on the stream bed characteristics 
‘such as potential loss of gravel spawning. beds for Biche ce. 


‘ 


ee) Oris SPECIFIC ENVIRONMENTAL IMPACT 3” 


Studies should be undertaken to estimate the depths fram which 
water of the most favourable temperature should be drawn for 
maintenance flows. These depths will depend on the vertical 
taemparature pr ofiles of the reservoirs. Therefore, simulation 
of the temperature regimes in Wreck Cove, Gishorne, Cheticany 
and McMillan Reservoirs should be carried out. Vertical 
temperature profiles should be predict ‘ed for each seonth. ‘fhe 
simulations should take account of the expected operating 
strategy Of the proposed reservoirs and the effects which the 
outiet levels fo. maintenance flows and for power qenerathian wil 
have on the temperature profiles. Field data used in theses 
simulations should be collected at the appropriate si.es ar 
Wreck Cove. if necessary, consideration should be gq... an to 
ihc provucionvoOr Seceraijalternateyoutloetssat difte Pia howe te: 


Vhe preliminary assessimont CAmIeLGdmonl ue Arlt ie UAV watt Ce 


Litiiced gndicates *thalyseveresdaphctionsok dissolved onion 
may Wcewmr hin LNG PUOMOSe aces Skog o:, ef thas, ; vias THREE TELE O, 
the streams will be deficient in oxygen for some Gistance 
below each daw. Studies shonld be undenbaken lLovprovide a 
NOLe ,aAcchraue Guanbrbatavespuecs coon olwolicodsx lew los iomy on 
depletion. Likelynrto cecur ian the ampoundwents,scandetoowhas 


. 


extent this situation is likely to change with impoundment 


SBN? 


‘ageing; taking intc account the expected operating strategy 


for power generation, and discharge of waten (possible fror 
more than one depth) -for stream maantenance (flows Studies 
should be undertaken vo predicroar possible the amount of 
suspended mat.rial in the water released downstream and 
where it will eventually be deposited. ‘The studies should 
consider the hydrologic regime of each reservoir as welll as 
estimates of wave energies, erosive effects of ice end | 
groundwater flows.” Bifects of shoreline sslopes, vegetation 


and of-soil characteristics on suspended sediment recimes 


—s 


should be estimated. Soil samples should be collected fron 


the DLOCuUre eeservoin Shorelimesrvand particle size and settling 


yYate determined, 


4 


The Cheticamp reservoir is unigue in that a raised sphagnum 
bog would be flaoded. ‘The decay of subinerged terrestrial 
and bog vegetation of this type under anaerobic conditions, 
as may prevail in the Cheticamp Reservoir, may produce toxic 
substances auite Wa cit: Vi ecCOmEere mm Lorme: yednt OlNer water wses 
Studies) Oleine CLtece «oF UL NercecOmpositLon of peat inust.be 
Carried OULNdsed DiGrciuisa to LO the Cnvironiwental sJivact 


assessment (Ol, the (Crelicemp. Component . 


4 MANAGEMENT SIRAT ECTS ; : 


The basic premise employed throughout these guidelines is that 


iis are more than one PESOULGS Wssem ome 


ae- 


any decisions that & 


must reflect c- be based on a comprehensive evaluation of 211 


costa involved. It is hoped that any major decision respecting 
the proposed power development Or components Lhore OL be based 
on a Framework of multiple resource management. Lt Wek be 
Pecogjnized chat fty as not possible aiy'ald cases ta ostrablis} 
a dollar figure on.a natural resource such as Fisheries. 
However, it is possible to compare the costs/benefits in 


subjective terms. 


ach major alternative or combination thereof must be evaluntea 
irom the, perspective, of additional (cost of Toss,-of capacity / 
GHerGy COC He project. Cfhis will establish the..cast. to. the 
project, in dollaxs. «(Paintedwagainsi this background, the 
relative "environmental" | benefits/losses, whether they be 
tangibie ox intangible must be formulated: When evaluating 
environmental benefits/losses, it is suggested that consideration 
be, givenyto,oppomtuni ty: losses. but. that. the hasis for comparison: 


be existing conditions. 


In determining the management strategy, the following should 


be considered: 


. 


> ~ ie 


LL, Verne "provision Of “the “area or pErts-omit to the general 
public as “a Lecreaduior area required the Following 


considerations: 


nv 


Bw An “examination Of N&eSeP A. policy re access roads, and 
the compatible formulation of a joint policy governing 
decess to all roads: ancluding those of the N.S.P.C. 
This has a number of implications, the most notahle 
of which is the requirement to provide an accessible 
road and to maintain it. 

b.° If an “open door” policy is adopted for an carca, the 
environmental effects, notably acsthetics, will becowe 
more severe if an accessible reservoir is subject to 


excessive fluctuations. 


Pee ieee uve ocOtin Pores. Industri cs 


Ge 
options such as 


FACLLITVES Vere: 


2. <Ineéompatible resource 
of a wilderness area, 
"Open Coaor'™ poliey GL 

a 


uses overlap or abut over the area. 


be required. 


PSI ISOSK LIT py pPROVveErwen 


j 
4 


; are provided, 


use objectives such as 


An “open door" policy will be. enhanced af management 


. 


CIOGHOEST, 5,409.03) 


the concept 


a policy of Parks Canuda, and the 


Niet ee 


require yatLonalinzwtion:. 


vhe inultiplicity of use has to be resolved as to whethes 


Zoning for uses may 


The management of a resource requires an wp-to-date knowledye 


of the state of the entity being managed. 


accomplished through a ne 
indicator * trameters are 


comprehensive network of 


impact assessment jnegat 


theix agents to abide by a1) existing legislation 


WinpoBediiby agencies of a) 


enuithe aseas minder consid 


CVOLK GhStatronk oat: 


environmental monitoring 


listed below must be 


the wesponsibrlity of Nn 


ay 


ike ved. 


GratLonte 


monitored on a regular basis. 


© 


This is normally 


which various 


‘A. 


SALES. 


encomoassing the factors designect and. 
established. The design must be based on the manageinent 
strategy adopted. 
iE @. hydrometric network 
has climatological network 

Ci “Water qua liiay 

d.' fishery resource. ; 

e. |, Wwiddlife. resource 

Ps EQresi ny 

Gu Lecveationalwactiy Ley | 
Wothing in this Statement of Picteejurmeonents for.environmentcl 


SsP.Ge. and 


and xequlations’ 


of goverment having jurisdiciui« 


ieeroduckicn 


La \ \ - . 4 ob CAD 5 4 Ge ne -}ry “s Ed Spe ee é 
Subsequent to the release o2 Che poe) Mi Naey lease a eport 


+ 


ovr oe ck 


prepared by MacLaren Revame.c winced 1ox Lic’ Nos. aL 
nH. § 


mMiltitude.of concerns PEYancang ache effects of the proposed 


PLOYECE OR the environment have been voiced by government 

agencies, environi.ental and resource Groups; privaee citizens, 
the media, etc. Based on a review of these concerns and an 
evaluation of all pertinent date, Cie Commi Cloe@ dis) sretie: oe 


down the range of concerns which require immediate attention 
This report deals with those aspects of the proposed project 
which require detailed assessment or special studies. )Thoes 
aspects requiring A@etailed environmental assessment anc Lud; 
the Cheticamp River basin, the downstreain reachesvofky, each or 


the diverted streams and a variety of other enviromeental 


La. 


ah 


concerns ranging from the resulting water quality reqbre site 


each of the. proposed reservoirs to erosion/siltation resulting 
Ff roi construction activities. ‘ - 


Related to the environmental. impact assessment aitiel ey to Ehe 
long term effects of the proposed project are the management 
strategies and operational policies adopted tor the projye. = 
and its immediate area. The management strategies must be 
Formulated within the framework of multiple-resource manag. vent. 
mhis would include but tis not limited to forestry, wildlife, 
fisheries and Paered tone. as Such Et would be best formulated 
by various agencies of the Nova Scotia government, Env LrOnmMer 


Canada and parks Canada. 


The guidelines as contained herein yesenble to some degree 
the terms of rererence Gevcloped fom the Mechaven stucy. 
However, it must be recognized that the Macharen study was 

a preliminary environmental impact study which would serve 

to identify major arcas of concern and to recommend addationn 
etudies 1 those aspects of the proposed project which were 
identified ee havang a oa cua scant Bierce tere ek on CAS 


ee ee rina tae Pek CLEP Pecomcce (sons Bante reat 


ran) 


Stu CrGy clad pir a DNL Ld Lina Cs ass Dee Oech}. . “8d 
Lt must be rerterated however that tine, budgehary and 
information constraints imposed on the consultant wese nut 
conducive to a thorough evaluation of the major areas of 
SONCET Ie | ONC Se. JCUVa eth meClolo? Clo Welt (cit) hGlMms .Oswmeonar, .T1Se 
of the MacLaren report in that a complete and comprehone Lc 
evaluation of the economic/environmental costs is. reyuixed. 


TaN Py. a 


“vid 


Nothing in this statement of the requirements for envirormen: 


any 


Mipachiciesessment negates the Tespongibiiity of NUS. P.C. nad 
their agents to ab‘iie by all. existing legislation and 


regulations imposec by agencies of all levels of governme::: - 


having jurisdiction in the areas wnder consideration. 


Pe SVROUMCT DisSCVlIPPrioOn 


wee 
: 


(eve Cid: Power Deval omnient 


Mie Wreck Cove hydroecleckric projectis loeaved on the 
Gos COuat OF Cape Bretonsl (sands Norchwest -ox Sydney, in 


~ 


BICLPLOVANCe OS" NOvalScetia. The develtoment’ exea fFalis 


Mainly within the county of Victoria and borders on the Cape 
Breton Highland N National Park. ‘The northern portion of the 
project includes a parcel of land surrounding Cheticanp Lake 
that was xemoved from the Park by an amendment co the National 
Sparks Act in 1958... A. docati6n map illustrating the principal 


areas of the, project. is shown ,On -Fagune cl; 


whe installed capatity of the power plant is 200 Miw., desiqned 
for peaking! Operation at an “annual capacity factor/ofF 15s. 
Peenorally eben piant, Will bev opsrarednt Wo Wehours per day, Live 
days a week with minimal weekend use. Short term base load 
Capaciiy yo. the plant tor, emergency. wequivements walt be Limited 


to-100_M.W. The project) ts scheduledstovbe-on stveam in 1977. 


To provide sufficient: flow and Storage capacity for pover . 
generation the flow in six drainage basins on the highland 
plateau will be diverted to a forebay located at Surge Lake. 
The tollowing ssa list ofsdivertes \drainage basins required 


together with the area of each. 


Basin River or Brook. - Drainage Rrea 
Sci” Wes 
Cheticamp Lake (Diversion) Cheticanp TOLG 
ingonish (Diversion) Ingonish 3 2h 
Ingonish (Diversion) fngonish 2.03 
Gisborne Lake (Diversion) Tndian Byoolk 20.63. 
McLeod Brook (Diversion) McLeod Brook 0.55 


Frey ee Paget Gon 
Sai aie a ee ep ene a om 
hs 


4 fo) t 


S 
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< 
= 
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+e 
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a5 eae GUE OF feo R Dreitnacde 
Ou rs Pee. t 
McMillan Brook (Piversion}) West Indian 
Brook O86 66 
Wreck Cove Lake (Diversion) Wreck Cova Buck if cies 
Suxge Lake (Forebay) Q 
TOtes 1. sre s 


Eleven earth and rockfill dams will be constricted tr the 

above drainage basins to provide reservoir storage. Diverstonc 
between reservoirs will consist of six canals LO teas Darcy 
30,600 feet and two tunnels of 15,950 and 120000 feat 
respectively. yah 

From the Surge Lake forebay at a mean elevation of LI8t 
HeEet , the water enters a 1600 foot jong penstock Satine: 
Veading to two turbines at elevation 1.0 feet located Ain 

‘an underground powerhouse. wo LOOMWY generators operated 
Gromeia. Surtace control building on the north bank of 

Wreck Cove Brook will provide the energy output of the 
project. The tailrace discharge will flow directly inte 
the Atlantic Ocean through a 5300 foot long tunnel approxi- 
mately one and one-half miles north of Wreck Cove Brook. 


2. 2h PY ROVeC. Roads Aa 


- 


Fpproximately SOLOS mi les ossnew road will be retained to 
provide access tor structure Sites sand: bounow urea 49 hin 
addition, the existing road from the Cabot ‘irail to the 
access tunnel and plateau must be upgraded. WhaS w2epmasent.. 
approximately ll miles of improvement. Another access roud 
up the Wreck Cove Brook Valley Lop now part wot the vera. 1 


project. 


Project construction roads have been estimated based cn a 
Vie foo ape pulincs OhG-loot thickeness:-of siubyrad® maberieL 


pe G. AneneSG Of Gravel surface. 


ar 
‘ 


An anvestigation is underway on the use of walew poexrmcable 
NOh-woven eynthobvtic siber momheapes to tet as és suparatien 
filter and reinforcoment aqcnt betwoen the natural or stripped 
suctace, and the subgrade matcrial. Testing of the fiber wild 
be carried out primarily in wel ground and boygy areas. 

Should testing of the Gaber indicate; substautial savings, “ini 
fulLlATeQulirvresents And Gensecuer vemmCOst weit 0usG day Joe 


ancorporated in the design specifications For roads. 


FOLIOWANG PeQjeCe COmml er vom n~seomemeldiimoual road) Construct. .:: 
will be required to Upgrades construction roads into a 

permanent plateau road system. ‘This may require some diversion 
work to reroute temporary roads over some of the completed 


dams ox access canals. 


ConStrueeioniOr sprOnec at Onde amin Deen rCLItiCaleact vity in 
terms of access to Major project structures and borxow areas 


in the McMillan and Cheticamp Basins. 


2.3 Transmission Lines J - 


Routing O@i treansmissmon) Innesqhassnoim, been cinalized., . tthe 
plans include a corrador of about 200 feet.widce from the 
power station at Wreck Cove southward about 18.5 miles to 


the end of the existing corridor at Tarbot. 


2 eas Lees 


In addition to the campsite at the Cabot rail, a base camp 
housing 400 to 500 people is planned for the plateau area 
in the vicinuuyror dan D-4. Velicopter ~suppoxt, Wildl be 
required for the reconnaissance and survey parties operating 


dato 
out of this camp; as well as for manpower wsobilization. 


See Vigure 3 -ePages 204 


By APPROACH TO BAVIROZ MENTAL ASSESSMENT 
Seu "GOnerd. a 


The determination of environnental PINVEC iy Chk categor hee by 
a number of successive, and ee heiend SLAG. THESES 

axe: (i COLleG One ute bose. ( 2)... eave Ancet:- 
pretation of data base, (3). conduct. of specialived studies 
to supplement data base, A OVE avwioL peoncn:, (5) 
assessment of project impact, (6) suggestion of alternatives, 
and (7) assessment of impact of alternatives, and finally 

(8) the determination of the acceptability of the project. 
steps (6), and C7), an) this, process; are connected, ideailiys into 
a feedback loop such that initially unacceptable design may 
be supplemented by alternative design, evaluated and modified 


further if necessary prior to implementation. 


tae Studies Ouclined below and presented in more detail in 
Gi Luli guidelines can only be userid, to the design off ay 


environmentally compatible hydroelectric development. if the 
feedback mechanism referred to above is puLo wy place. This 

may be accomplished by way of a form’of Joint committee compri Lee 
of N.S.D.O.E., N.S.P.C., Parks Canada and Environment Canada. 
Because the Wreck Cove Development is to proceed, the stadies 
contributing to the environmental assessment will not be used 
aS assess "(8)" above, namely, the acceptability OF the proyece 
In totlodse bute weld be used tocassess. the acceptability of 
individual phases of the project through the successive 
assessment of alternatives outlined above for steps (6) and 


° 


(7) ...DOWe Vee eiminguonndces 


. x 


sions SIT CeUimg Cie Nyro, projece 
is cCuittealke €A numer of decisions’ affecting the détails of 
design, construction, and «< seration will have to be made 
during the accuanlation of the additional data outlined below. 
Gome decisions can probably be deferred until the dats base 
has been expanded sufficiently to allow meaningful assessment 


of alternatives. 


2. 


Furthermore, the chvagomnentel anwenrtasy) to: be orotinemecd anid 
interpreted will requi--2 comprehensive documentation re 


rc 


SOUlCCH Gh Fae OM a Ne OG en Wer ee cope stones aCe baon 


Of probl.cms7 Vit LOrsONs fm CO e ni Olmat COIN. ASO, 


Whole Or Parcs "HWeLeOi nue Deo oippOrtaueny Apron. a te 


Literature; "or personal citations. 


As a further note, it must be pointed Oue Chat much “ol the 
data base already exists in one form or another. ‘he 
requirement of these’ guidelines in this regard is to compile 
these data into a form suitable for enviromnental impact 
assessment and to provide a comprehensive interpretation. 


© 


3.2 Environmental Concerns 


These guidelines address themselves to a variety of 
environmental concerns expressed by various yovernmental 
agencies, public and private groups concesned with environmental 
procvection nc Conse VactOu epi Viton Clurens, he media, ancl 
by members of the Technical Committee. ‘The approach adopted 
herein has been to group these concerns into four eben i slew si we 
areas. The following listing of concerns is by no means 
exhaustive and is meant only to encapsulate those major areas 
which require detailed assessment. Throughout the process 
of the environmental assessment activities, a number of 
Concerns Miysos Celevecamirvon and/O. eaced co tnis list: 
Ac CHEYTICARIP’ RIVER BASEN 

The Cheticamp impoundment/diversion component of the 
DLOJeCE Nis) Dechwi lene. Pusieae poventialiv the most 
environmentally sensitive area of) the) project £oxr the 
FOoLlowunG, Beasons: 
(ij) Altcrationwin the hydzovVogic and water quality 


regime: may affect the fishery resources Of the 


Cheticatap River notably Atlantic Salmon. Other 
a : 
water resources uses may also be affeatecdt, 
(21) Flooding of the Cheticamp bog complex may obliterate 
unique species of flora. In addition, valuable 


habitat for fauna will be eliminated. 
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1i1) ‘The proposed impoundment and construct 


may aLeect mignadbory routes fer fauna in the areca. 


(iv) Construction activities may introduce Large volumes 
of sediment into the Cheticamp River affecting down— 
stream water resources including the estuarial 


resources. 


DOWNSTREAM EFFECTS 


Alterations in the hydrologic, geomorphological and 
water quality regimes of the downstream portions of 
each Of Lhe aiverted streams will affect the fashery 


resources and may affect other water resources uses. 


OTHER ENVIRONMENTAL IMPACTS 


Because, 61 wie impending construction activities for 
those components of the project other than the Cheticamp, 
1t Wig eee Side Maou ecrances In their testa could 
not be implemented and as such a detailed assessment 
would be to no avail. Rather, it wes decided that 
Speciriuc activities such as danas, access roads, botrow/s 
dispodal cLecas, strain eisiesi0n line routing, camp Sites, 
etc. should be assessed with a view towards 

(i) minimizing PYocion/ siltation of strenns 
(ii) Winamtazing the disruption of unique species of 

fauna and flora 

Pa nis GeO CrOnN In habitat amd Migration routes 


fOr Meu 


)D. 


prblie, 


MANAGEMENT PLAN 
The development and implementation of a detailed multisle 
YESOUTCe USS MapmyenentepLa Ms Use HEY eLo “rer ony LOrnit 


environmental impact of the project. 


(iV) Shas 2angeane acslietags1 ok the eras TOM the arcas 
ACCRA ie apo?) pe Oe cise es a oe goninccss 
$ " . 
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General 


The Wait Peacures OF the project including the dans, LMpPOUNGMENES , 


canals, borrow areas, dump sites (including spoil from canals) 


acce 


re) 


ss roads (both temporary and pexmanent), transmission ines, 


tunnels),,,control.and xeception buildings and camp sites should 


be mapped and described in detail as follows 


Tne principal features.referred to above Should be mapped, 


wherever possible, at the same scale as the biophysical baseline 


GitascO eliow Cha een tiy ication of potential ‘environnen tal. 


effects cn such factors as wildlife habitat; wildlife miqration, 


vegetation, drainage, erosicn and sedimentation, aesthetics, 


Gcc. 


In addition to the above, each feature should be described along 


the following guidelines supported by appro opriate drawings and 


CLOS 


Xs 


35 


sections. : 


DAMS 


~ 


wv . 


type of construction and materials used 

timing of construction 

description of spillway including aesign level and design 
£1002 ; 
a66er i pisOnaG  OUtLLet (Sianctures including’ depth below 
Spal way apOGOee) wuikigowtt Velocities, head, cuc. 
description of intended operating policy and procedures 
description of any environmental design features that 

are contemplated 


describe dump/spoil areas proposed 


_- provide storage volume (live and dead) 


CAUSAL ; 

- UGSCrLbe physical rychardcterzetics including length, 
Cress) Section, Slowe, (alongveaxris) otc. 

~ GGBCEILbS NAgUEG Of OxCaVvet On Wn olLerds wal "FOCK/ SGn ly ty pa 

- describe method of excavation and inteuded disposal area 

~ describe typical cross sections, in Terms OF SLOG topes, 


hank ‘protection seco. 


.= describe velocities (range) that dre contemplated 


including approach and exit velocities 
- describe design flow 
- describe operation and maintenance policy 


~ describe environmental design features contemplated 


IMPOUNDMENT AREAS 
~ describe watershed in terms of physical characteristics 
Such aS area, Slope, dominant vegetation types; sutficial 


geology, Stream tengune, (etc. 


- provide minimum and maxima reservoir-area 

- provide isiniinum and maximum reservoir depths 

“provide NydrograpiiiCsenantc On reservolr (10 “Contours ) 

— describe the intended operational policy to be adopted 
for the reservoir and provide water level and flow 


hydrographs over a 50 year period 


.- describe any environmental design considerations being 


contemplvcee including rTreservoin Cloaiiad and’ slash 


considerations . 


ACCESS ROADS 
- Gescribe the road construction méthods to be utilized in 
erossang Doth NON-SOldanrc anc Onqaiie terriin 
— identify the form of drainage bypass mechanisms utilized 
and their locations ; 
~ identify sources, quantity and typé of material utilized 


Cor ~oath Cons Erection 


ie 


He 


identify Spoil disposal sites and wherg such operations 
. - ! i 

anal te bevcarried out i“ 

adentiiy the policy of maintenance of these roads re 


sy 


length of time expected to be used. 


TRANSMISSION LINES 


describe road construction methods and material source 


- identify drainage mechanism utilized and Locations 

- identify vegetation control methods, schedules and 
materials . 

- identify width of right of way and where service rozd 
will depart from it 

TUNNEL 

- identify material to be excavated in terms of POL Moe Gy 
and sediment content 

- describe dumping sites 

—~ describe excavation methods and by products (waste WALES 


xock powder) x : 


CONTROL AND RECEPTION BUILDING 


— 


~~ 


identify projected use of the facilities 


identify sewage treatment facilities ey 


CAMP SITES . 


— 


- 


tify capacity and layout ' 
identify sewage treatment PactincLes! 
identify solid waste disposal’ practices 
identify water sources 


descr tiong Horm Use "Or cach Site Af any 


ae PAV ERONSEN TAL TNVEHTORY 


The comp) Eatlon, arid Thieme, ats teen moe aivs tonics 8 Wetec Poe 
data effecting oF atic Soy tie specca. 1.4) a key Gelerarit 

in the determination of enviromaental damactis and in the 
formulation of subsequent management plans. Inygsume instances, 
these data are available from other studies conducted for/by 
the N.S.P.C. However, they have not been compiled in a foxm 
suitable for detailed assessment. Unless otherwise noted, 

the mode of data presentation shall, wherever possible, be 

‘A map with @iseal4 | ob gies E40 (Scale Or Cunrent b & F photogranh::: 
supported by appropriate written description. In other instanzes, 
a written description supported by said Gopuiar resilts — 
iS required. “UnleSs Otherwise moved; sthe, scope of the biophysics? 


elements includes those POLELONS On Mise proOleCt Arca arrecied by 


construction/operation activities. 


5.1 Baseline Data 


A. PHYSICAL TERRAIN 
L. “Landiorm (GCrIa2ze (che Tondisvpe format) * 

-~ Origin of material (tid, jawluvium s,s etc a) 
~ depth of material 
~ texture (grain size distribution per land type 
- moisture regime . 
oo eter based on ten foot contours 

NOTE: For the Cheticanp impoundment, the above information 

= should be mapped at a scale or 1” = 400 Feet with a 

contour interval of U0 feet. the ventixre reservoir plus 


100 feet. (horizontal) around the fringe shovld be includes. 


2) Saal NCanmea ian Soll elassiticativon Svsren) 


. - 


1. "Guidelines for a Biophysical Land Classification" comoi led 
Dy De Lae R Le Io) Ore Move LG mish OroOstry. Pb. No. 1264 


is: 


4 


. 


Gece yu bedside} 
- hydrogcology jo 


“hey data trom SGusmid.activity,..drailiing 


Microdrainage 


B. PLANT COMMUNITIES (Within land type boundaries) 


free, shrub, herb, ground cover, aquatic species 
Abundance/dominance 
Sociability 


Succession 


Cees GbAMATE «(ZOn tbe: whole project area - Scale 1.:50,000) 


ri tviand roses (summer ,pwintes,; annual) 
2. Monthly ter. .eratures (mean, mean maximum, mean minimums 
3. Seasonal snowfall (mean and variance) : 
4H Monthy and annual total precipitation (mean and 
variance) 
Sr. Snow depth (monthly) : 
6. Snowpack mapping (water equivelent) (monthly) 
7. Evaporation (monthly) ; . q 
8. Evapotranspiration (monthly) 
9. Water surplus (month.y) 
10. Frost data and frost free period (median and extreme) 
NOTE: Climatological studies to be based on data collectedt 
iniethewoe Oo, 0ostancird weerever possible, snusplenente 
by short term or subsequent Gata if necessary. 
It WATER QUALITY t 
3. A Gownstream monitoring program incorporating the 


following parameters: shall be initiated; temperature, 
pH, idassolved OS suspended and dissolved solids and 
any Such, paxameters that may- ampack on water use as 
PAG L LCC mio. Milmami Oi. 20.) Gocation of -al.-zc 
stations should be established undér the advice of 
MSC le (eee COMI me eG trl = Serio anya) dace TE 


Ctra Cometic CON Tots Quantic J sos 


=] 


ss 


2. ‘the xceoservorr sanpling @s eskbabReGhieus byphiSrp7o. Is. 
Carly ii 77S Ste be OnLine hicerem Cine ms 


the Linal regime is estan maishned:. 


%. LAND/WATER USE 
eee orl. 
Existing and projected forest management plans for 


the area Should be mapped at a scale of 1:50,000. 


22, REChe ae ron 
The’ patterns and levels,ol recreational “aGeavrecy -in 
the area, with particular emphasis on the downstream 
portions of the diverted streams, should be presented: 
The type and location cf all recreational Fucilities 


should be mapped. 


3. Water Use 
Winy OrmOr Water, USe Suc as domestic-comerciai— 
induscridal pthat may besa rected hy? theiproyeect should 
be quantified noting appropriate water quality require- 
ments. This will include groundwater sources where 


same may be affected by reduced flows. 


A, Land Use ; . pee 
Existing an@ planned land use characteristics in the 
downstream reaches of the diverted streams shovld be 
presented in map form. This includes the estuarine 
communities. : ; 

Po NER SHOE RESOURGIS NI reveal ie biss ; 

1}. Oceanographic Study of Estuarial Sediment. Distributions 
The reduced flows may be insufficient to maintain 
the channels through the sand and gravel bars at the 
mouth of Cach Of “the diverhed wivers (hand during periods 


of low flows or, storms the estuaries may becomes closed. 


. . - ae 8 Cae 4 Per ag eee . c . . * . 
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pay FLOODED | BREAN ES 
- GAUOINS | STATION: 


. £ +o proposeo’ "ELECTROS EINGRG. 
. ee SES : 


Say aa eect EC = 
ce “HYDRO DEVELOPMENT r 


i SCALES 12 4 Mb dppro 


Se sta ere . . Sm Dayas . a (aah hoe 
ji e as “. - 


x ~ I a Smee remem ae sy 
J 
y » . . . 


Peourecd aoe bs mile nrervals wile] aes 
obstraction is encountercd. Lt 4s estimated ThiG 
baie wall wert wc four s1tes on Che, LOM wy Gers a 
Bnd petites ye cicee ip the proximity of the proposac 


Adin ditoey as fo own an igure, bre 


(d) Mcleod Brook 
On this brook two sites were completed in 1974. 
These sites shovld be rcdone and one more added 


SDOve these vas snownon 1 2.qgure wld. : 


(c) Wreck Cove Brook 
Three electroseining sites were done in 1974 
ana@ these sites should be repeated jn 1975. YV.ocatio: 


o£ the sites are shown on the Figure TL. 


Heo) PHYSUCAL HARB ETAT AND STREAM HYDRAULICS 'LTUDIES 
iL. Habitat Survey 
The locations and amounts of suitable spawning and 
rearing habitat should be described for all. affected 
streams. Preliminary physical surveys have already 
been carried out on some affected streams. The 
information gained in these surveys may be combined 
with physical data collected at electroseining Saee 
to provide adequate habitat descriptions of Cheticamp 
River, Wreck Cove and McLeod Brook. Wowever, physicsl 
SSedaes Of Indian Brook and the lower reaches o£ 
Ingonish a ume ten ls yo Prec eed Nive yee | 
ca), Indaan Brook 
An assessment of the potential rearing cCabacLty 
of the indian Brook system must. be made. in arene 
te evaluate the possibility of providing access 
For Mlintic Salon Lo the System. Surveys mast 
be undertaken in conjunction with the profite 
Surveys to provide a complete descriptica of 
habitat conditions to determine the amount of 


spawning and BUN NG a ced aveactilabte 


OL Vice, Ware ae er Lene eer re eM hw Tang lle 

: ‘ 
Sada tT i he Gee me enna EMRE rey ete a Core ks ye911 1} )5 cy 
COLeden OWL mee wo. oid Sn Cred mix mnie iets Onsen 3.9 


TOR Aye rave. roe EN CML; 


LLeSnOu. me ree ae ere lLeany Ts Chargy specified flor 
MaLiocenanet: Tow Snenmittierrelatan to saveral hydrailic 
Parameters. ViLCh ee eer Ol oN table Fisle halsstat 
gonditions. \ These factors are: wetted perineter, mean 
and maximun depth, and average velocity through the 
ChORS CC one Poacher these fauvtonrs must bo plotted 
against discharge so that a maintenance discharge can 

be selected based upon a iinimunm acceptable value 


(ODiGHitiiced. values tor ther selected factors. 


The reaches that should be surveyed are shown in Fiqure IL. 
These reaches were selected as being immediately hel.ow 
each of the diversion dams and atso seVeral other reaches 
determined to be suitable by a preiijminaxy study of the 
2:50;,000) Nabional Topographic Series maps. 

I. HYDROLOGY 7 

1. Compilation and statistical analysis of inonth ly mean 

stream flovs as recorded at the following hydrometric 
stations - Cheticamp River above Robert Brook, Cheticamp 
River below Cheticamp Lake, the Mortheast Marygares River 
at Margarce Valley, Indian Brook near Matheson's Lake, 
{Indian Brook at Indian Brook and Wreck Cove Brook near 


Wreck Cove is required. 


OvL 4 Gevenne ow Nvdvograpis for the jeriod af record. flor 


each of the above hydrometric stations must be prepare 1. 


y 


Phe Ssectaon Of bast Inte above tne Giehbarne 
Lave Neservonr: Mus. 5S Cuaminedecdeorul iy ai 
relution to the provision of spawning ale ere area i os & 
Speci cor crout mcm ite TOC nVOLy ie Sieve 
must be designed to detexmine the suLltability 

of trout spawning and reacting areas with enphasis 
placed Gn present bottom matcrials, pools, weter 
Gualiiy, end Lempeneturcs 1n addition, to the 


“survey requirements listed for the overall system, 


{b) Ingonish River 
A physical survey of Ingonish River must be made 
simian so that for Indian Brook. Thisoshould 
extend from the mouth about 4 miles upstream. 
A general description of the systein must be 
Givensancluding «he Location and heighton al. 
obstructions, detailed descriptions of rapids and. 


other problem areas plus all the information 


reduimed Lor Indian Brook. 


Stream Hydraulics 

The maintenance flows proposed by the Fisheries and 
Marine Service” were based on a statistical hydro- cathe 
logical analysis. This method of estimating flows 
Leduseecibrorprotecke fish 1s ess Satisiactory, thon 

one based on a physical measurements on selected 

Yavex rencnes;:. Im order to relate river flows to 
maintenance of fish habitat a physical survey shouid 


be carricd Out on Gach affected stream: 


{he river survey should be carried out at several 
stream cross sections to determine cross sectional 
data up to the bankfull level, water surface elevation 


and bed profile. Discharge meterings and sampling 


Wreck Cove Wyraros lee iri a Dovelopmciheh i sheries: Goucerns: 
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Analysis and Interpretation 


A. ECOLOGICAL DESCRIPTION OF THR AREA: ‘ 


dss 


A habital map of thevares ms Hequired yo; cover: 
(1), . big game 


(ii) yaterf£owl 


Cia)» *or bearens 


(iv) upland game 
(v) song birds 


LVL) shorebirds 


The habitats are to be determined by field invest- 
igations, aerial photo interpretation and inference 
from the plant community and physical terrain maps 


plus*thechlinatze data. 


As the accurate identification of most of these 
habitats can only be done after a field investigati 
extending over a minimum of one yvear, revisions of 


= 


ratings are to be expected. 
Under this section, the following must be included 
in a format Suitable to accurately predict and 
n 


assess alterations by the praject.~ 


(i) Species habitat sites, relationships and 


behavioural ecology of animals lTiving and 


Gepenten: Pmioar Om si wocaloom the wands 
dj 


under development and cireumjacent. terrain 


must Dekdeserabed)and presented atong with 


pertinent maps. This information inust be 


~ tw 


SEE CRC EO ir Cul OneiCCUrece apm: a1sa ) 


he he 
Of pre-construction conditiens cid altexr— 
ations imposed by the development. ‘h> 


information will be sufficiently complete 


to provide definite impact assessments. 


oe ne ee ee eee 


> . 


(22) Wdentatication of £fo0d chains und othor 
mNLer-specics relationships. suscep -ihle 
1G! emir waipere ie dic bhe hydro development. 
(HLL Desert puiom of tho -Jocal ecological. succession 
Mendvene presentystatus. es 
(iv) Identification of definable pre-existing 
environmental stresses such as important 
histories of disease ,occurring,in the 
regional biota as well as vectors or 
reservoirs of disease or serious infect- 
ations by pest species. These baseline data 
Will help assess the long term effect of 
the project on the atea.by correctly = 


identifying the cause Of disruption. 


. oe 


TRAFFICABILITY OR TERRAIN SENSITIVITY 

Each of the land types identified in the physical terrain 

map above (5.1A) must be rated Om Capability to support traffic. 
This requirement is in view of the predoninant organic terrain 
in and around the Cheticamp Lake area for example oon ns 
highly susceptible to impairment froin trafficability. Further~ 
more, indiscriminate road layout may result in serious 
disruption of whe *azamnagdspatierns of the area’ and henc:: 

alter the present pattern of bog, muskeg and tree cover. 

The rating should be developed by utilizing the microdrainage, 


landfors; plant” commana tyrand, geology maps. 


POTENTIAL BORROW AREAS : 

Within each land type (5.1A) identify the capability to 
Sistain any Mining Of borrow material. “Factors that should 
be reflected in the rating are access, material suitability 
for specific use, importance of type to environmental 
concerns, 2». 2. habitataykey type to. system, rarity ox 


uniqueness to areca. 


“ 


Ps 


HRODABILITY OF TERRAIN ide 

Using topography and soi) texture (gradation ‘cusves) 
identificd under 5.1A fashion an erosion susceptibility 
rating [or Gach or the Wand &types abieeved by. construction 


and operation of the proposed project. 


HYDROLOGIC ANALYSIS 

Using monthly mean streamflows as recorded at’ the various 
hydrometric stations, construct a hydrologic/water balance 
model of each of the affected streams. Estimates of 
precipitation, evaporation and snowpack storage as 
determined in 5.1C and provision fox lake/bog storage 

form integral input to the models. The objective of each 
model will be to mirror the existing regime on each stream 
at various locations as determined by the Pisheries and 
Jand/water use surveys. 


Using the Northeast Margarce tac Margacee Valley anc 
considering the relationship as developed above, extend 
the period or record to S50 wears tatheseveral key Locations 
on each river system. The statistical concept should 
include cross-correlation with the Northeast Margaree 
River and with each of the hydrometric stations with 
similar hydrologic properties. The locations should 
include the point of diversion,’ thes xaver outlet and 

any other sucn locations as may be defined by tha 


Fisheries and land/water use surveys. 


POTENTIAL USE 

Using the baseline data as developed above, evaluate the 

potential of the project area and the downstream portions 
of the diverted streams in terms of fisheries Woe Lee, 


tourism, recreation, water supply, forestry, etc. 


WATER QUALITY 


‘ 
‘ 


Pieter pret vou Of Gxiot ine “natural” watery quality 
regimes we gcmmncad bY Ehe Davie weter quality monitoring 
Proce ei etrned 1) oD ts LeQuI EO. Empliasis should be 
placed on seasonal fluctuations, the natural cause/effect 
relationships and correlation with hydrologic/meteorolLagic 
conditions. Associations with the fishery and any other 
sent tp le existing of potential resotirce should be 
drawn. 


Os RCD UE EG IS Eeorty he Ot) Liles 
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6. 2) Cenerar \ 


weer 


Some of the fandings and conclusions of the HacLarcn report, 
critical to the environmental assessment and ultimate 
management of the project, were based on a very limited base 


or on methodology which is open to quvestiou by the scientific 


‘coimmunits Ox POC. In Ponte of the emergence of a more 
a $i 


concrete data base such as the lake wonitoring program being 
carried out by N.S.D.0O.E. and the establishment of more 
concrete or specific guidelines as presented herein, 

several scientific studies must be carried out. These 
studies relate primarily to the regimes, which are somewhat 
interrelated (temperature, dissolved oxygen, pill, nutrient 
Loading; circulation patterns, etc.) and which will be 
created in the impounded reservoirs. A major study of the 
SrrectvoL Ct lLoodunGg wae: Chetbicanp bog conpre is presented. 
in addzeLon, ‘a Study Of the A2nStieution Teatcres of the 
project area. is presented with a view towards the formulation 
Of a management. plan for the erea. The yesults of these 
studies will serve aS a major input to the environmental. 
impact assessment of the Cheticamp impoundment/diversion 
component, Gownstream reaches of the diverted streams and 


to the ultimate management of the water resources of the 


area. 


6.2 Temperature Regime in Proposed Reservoirs 


The optimum summer temperatures for trout: and salmon lie 
o ae 2 5 . ae 
between 15° and 20°C. ‘he optimum winter temperature for 
. se) ° s 7 = ry i : | “4 
developing eggs is 0 C. Ideally, water released from June 


FA is - © qe 
throvgh October should be between 15 - 20 CC. From December 


through Apri ttpshould ber near OCs 


Tt is likely that vertical temperature gradients will exist 
in the proposed reservoirs. In deep lakes the summer temp—- 


C7) 


c 
Cratires may Lange eon bout TOC ntieene sushace: ton 4° °C. at 


the bottom. Wanter temperatures may range fron O°C ak the 


‘ Ee ey 
surface ‘to 4 C at’ the bottom. 


eee 
1.- 


Studves Gnowld be Winder takon to. determine if. aba ai froeey 

basis for concern that downstreen temperature vregsmoes will 
bepaltercd in any Diologieal Wer vhi.cady wayaad Towdccuselish 
this, simulation of the temperature regimes in Wreck Cove, 
Gisborne, Cheticanp and McMillan Reservoirs should be carried 
Out. Vertical temperature profiles should be predicted for 
each month. The simulations should take account of the 
expected operating strategy of the proposed reservoirs and 
the effects which the outlet levels for maintenance flows 

and for power generation will have on the temperature profiles. 
Prelay data wsed an these simulacions should be collected at 
the appropriate Sites at Wreck Cove. 


Simulations of the temperature regime in each of the diverted 


OQ 


streams, below the point of diversion, is ee Fequiirad “to 
ssess the impact of each impoundment on dows rea water use. 

Recommendations shovld be made regarding the outlet levels 

SO as to release watemjan,a temperature appropriate to each 
season.,, lfi-necessary ,, consideration ‘should be’ given’ to the 

prewision Of several oaleernavevourkers var dirterent levels. 
6.3 Dissolved Oxygen Regime 


The (prelimi nary assessment) carried: out: bys MacLaren Atlantic 
Limited indicates that severe Cepletion of dissolved oxygen 
mayeecun tamet he proposcommeservoinss,, di) thas as Uie case), 
the streams will be deficient in oxygen for some distance 


below each dan. 


Studies should be undertaken to provide a more accurate 


quantitative peedsaciuon ior the extent of oxygen depiction 


likely to occur an, the Ainpowmrdmonte, bane tts thats coxhente lhiis 
Sitiation ae Likely to change well Jinpotndasn: aqeing; Lakin 
into account the expected operating strategy For power 
generation, and discharge of water (possibly from more than 
one depth) for Stream maintenance flows. 

Environmental parameters used in the predictive model 

Seu De Medsured! Mi isien wherever ipiigumucab.ke: jand .ocherwi.se 
under laboratory conditions using field samples from the 


ay te 
fea wer 


6.4 Suspended Sediment Regime in Reservoirs 


Materials in Suspension are not very harmful te fish at 
concencrabilonsinormielly found jin matnie. However, depos: tion 
of the suspended load on a streambed may be very harmful to 


fish, £ish eggs and to invertebrates on which they feed. 


The new shorelines OF reservoics Will be Groted betwaan the 
‘high and low Woecemulevels. MsSomecor the eroded 04 - wilt be 


suspended in the reservoir column and released downstream. 


Studies should be undertaken to predict if possible the amount 
of suspended material in the water released downstream and 
where it will eventually be deposited... 
phe studies shoule consider the nydrolotic reulme Of eacn 
reservoir as well as estimates of wave eneruies, erosive 
CRLCeEtS Of Yee “and groundwater tlows.. Ri fects! of shoreline 
slopes, vegetation and of soil characteristics should be 
estimated. § SOll Samples Should be coliected From the future 
Teservoir SHOrClINes and Particle size ane sertling rate 
determined. : 


. 


6.5 Rifect of Flooding Cheticamp Boq Complex 


Mie Chetuceamp reSerVOle Ae Unique Gmbh od Laised sphagnui 


DOC VEU We TI OodCa imme CoGay Of BSubmerded terrestrial and 
boy veyetation of this type under anaerobic conditions, as 
mey prevail in the Cheticamp Reservoir, may produce toxic 
substances quite harmful to the fishery «amd other water vses. 
A water sampling and analysis program is required for 

Cheticamp Lake and at several points on the Cheticanp River 
downstream from the lake to the first major tribvuacy (see 
Section, 5.26)... A concurrent laboratory study is required 


Lovie how the erfects.of peat decomposition of water quality. 


PiePwOb,eClives OF the Study ere to evaluate quantitatively 

the anticipated water quality problem and to oscertain the 
poltentialyfor natunal reaeration, ph butiering*andrdiintion: 
and to make recommendations with regard to water treatment 
facilities that mey have to be installed to bring the Pere eve ve 
water quality up Hovalstandard suitable for releascevassmain~ 


tenance flow. 


626 SInstitutional Study 


AS a prerequisite to effective resource management, it is 
essential that a framework management plan be developed 
jointly by those agenci.es/private companics/individuals, etc. 
that are affected by the plan. The objectives of this study 
are LO, ndenticy who is involved an. the area, what is their 
sphere of involvement, what are their short and long texcm 
Plane, what axe Eheir polaciGs respecting the management of 
tiness Sangle aesource anc more amportant, what are their 


policies affecting muitiple resource management. : 


An example of some of the agencies and their involvement in 


this area is as follows: 


PRES INE 


AGERCY /COMPANY SPHERE OF IRVOLVENERT 
Parks Canada National. Park/Reereation/ 


POUurLsin 


Rovironment Canada Fisherics Manegement/ 
Hydrometric and Mateor- 
ologicG and Vater Quality 


Monitoring 


N.S. Lands and Forests | MUERTE /T ores tiey Manageme 


Fire Control 


N.S + Environment Envixornmental Manag2ment 


ang Pszotection 


W.S. Power Corporation Proposed Ilydroelectric 
Plant/Water Management 


‘Neo. MOrestuindtstries ' Yorestry Operations 


. 


Undoubtedly there are many more agencies/companies and 
private individuals involved which require identification and 
Clarification as to thein relationships in terms of use of 


the area. 


me ENVIRONGEN TAL, £LMPACT ASSESSMEN'T 


SA General aaa th 
ae - $ 


KS indicated 31 Section 3, the principle areas of ‘concern 
expressed by the various environmental agencies have been 
categorized into three modules requiring detailod eistiestnernl 
These are; (1) downstream effects, (2) the’ Cheti camp hivex 
Basin and (3) other Environmental concerns. 

; ; ; 
The framework for environmental assessment consists. of; 
(1) the evaluation of the environmental effects of the 
basic proposal; (2) the formulation of alternatives in 
1IgGhe Of yadverse+er tects se opecne tevaluation .ot: the. environ 
mental effects of the project under each alternative and 
finally (4) the evaluation of the acceptability of the 
project in terms of environmental/economic costs under the 
best alternative. 
The approach to the determination of OURAN aR impact 
isin Nhrerarchtal one, tehatviaet, thenphysicali, effects are 
determined, then translated in ecological effects and, based 


on both, the social/economic - impact is assessed. 


Wee Downstream Effects 

A principle area of concern which has received Limited 
atLucmmorovriity the MacLaren renor. and ochers relates’ to the 
effect of the proposed project on the downstream reaches of 

the divexted rivers. Studies should be initiated to assess 

the natuxal resources of the downstream reaches of each of 

the diverted streams and to evaluate the environmental impacts. 
of changes in the hydrologic and water quality reqiie:3 rasulting 
from the proposed.projyect., The "natural" resources referred 

to above includes fisheries, wildlife, recreation, water supply 
and any @ther such uses that the water resouncesjaxrauor may 


be put to. This assessment will include an evaluation of 


altennatave siperian Llow yoelcases on VE Gouden ithe 
witar quality of such releases. Various onvaironscnta L 

desi gnescencludiny, bwtenoe jinatacd to mltiple dain outicts 

and Sibbabion on Setllangs basins will be considered. Another 
major consideration will be the impact of aiteracaons ut 

the hydrologic/geomorphological regime on the strean bed 
characteristics such as potential Joss of gravel spawnii:4 


beds. £670 fuSherrese 


7.2.1 Physical -Bitects 
A HYDROLOGIC REGIME 


Based on the hydrologic models as developed in 5.2E 

and che proposed riparian flow to be released froin | 

the reservoir determine the stxeamflLow regime at 

each key point as identified by fisheries and lLand/ 
water use Surveys on each aifected river. system. 

A compariscn, using graphical and statistical technique 
between existing natural and proposed regines 3s to 

be drawn. Considerable attention jis to be ufforded 

to seasonal conditions. Consideration should be given 
to short term (reservoir ining cand Wong erm .,effects. 


Analysis over the 50 year simulated period is reguired. 
B FISH HABITAT 


fhe changes in the hydrologic regime, as @etermined in 
Veo JAE rOve poniGe 8 mOlsued “cOr Var raus Wyureilec | 
properties; wetted perimeter, mean and maximum depth 
and average velocity at each section and compared to 
both the natural regime and acceptable values of each 
property for the maintenance of fish habitat con@itions. 
fhe extent of all losses in fish habitat shovld be 
identified, gquantatied and discussed. 

Cc WATER QUALTPY 


2 
Using ene rCSu bey Of Peet Nianover 2wilore QuaLa ty con— 


ditions of the riparian flow xelease as defined by the 


SUG Ie Selon fie ot cds Cay CIE Die Ae thoi 9- 202 Pcs ie 


Vetoes Cs sie Sawer fips. ele tne DY. ray Vey lilt tart 
and stream hydraulic Se ore (a PO edie’ ate tT ther tt C8 
regime Of the ares and he exigibing wel: weralLity 
regimes, determine the post<projecl ater Guahity 
regime as reflected DY Vem recur Jere lod anyaet, 
pH, total dissolved and suspended solid: and any other 
such parameter that MeV on eM aAtreoa AG. tant Cri Lica l 
Gra limn ting to oll rorms of water Use. Vor syamole, 
assessment of the environmental effect on the estuaries 
of each of the affected rivers will involve a detailed 
evaluation of alterations in the salinity regimes. 


Comparisons with the existing reqime and optimal and thres— 


FI 


MOL COMmiedenS Vis vay iw Sie habitat rect rome ts 

is required. Where other existing and potential resource 
uses have been identified in the various surveys, the 
effect of Such: USes vis ‘a 7716 changes in water quality 
conditions thorough evaluation of specific water 


requirements will be required. 
SEDIMENT REGIME 


During construction, significant alterations to the 
sediment regime of the downstream portions of the 
diverted streams may be introduced. Wlemoents of the 
project notably dam and access road construction that 
will disturb Surficial materials will be-soverlainion 
Pny Suc eCvmIaw mas Yene frounen an sormal Von pdensra cect 
in S.2A wand: assessed wn light. of *phanned) cresion/ 
sediment control facilities encenpassed in the design 
noncept. ouothasiveld pnclude considyndts.on or constructicn 
Liming uid clamatologucal data. js{Yor exnmphe; 7exposed 

soil during the late spring or carly suamer wonths will 

be subject to adverse climatological conditions and 

would present a gyeater hazard in terms of sedinent influx. 
Likely deposition patterns should be Aehermined, in 

terms of timing and extent and assessed. This wi hk. 


UIVCRL UGH ek ke oct nCrCL. cc iaescs Ua 1 Che Cons Cs ee be tur TiPitey MSS caCh Te eo TT 
Piet eNO! SOOT hee Seated FCs i kes LOS. VICE YSs th ont Lict, 
@2g.. wierc spauning dacs may be atte kuds Baseline 
conditions will bea derived Lrom. the recomucncded 

PHY S1.Cal Mabie aod strom hydxavtat actiuds.es 5. 1H) 
and the COUnOaT aoa ce StUCy Ol GS bene 1 eile Sed tant 


GOLStr ru evoOnse 


In addition to the above, the long term effect on the 
sediment regime must be assessed. The deqree, including 
Quantity wna cyoe, tO which the input of Sediments 

will be decreased, should be determined. The effect of 
this aspect should then be assessed in terms of long 
term alterations in each river system including the 
estuaries. The extent to which changes in the 
hydrologic regime will effect erosion or lack of it 

and sediment transport requires assessment. Conflicts 
with fishery and other resources must be determined 


and documented. 


7.2.2 Ecological Effects (Aquatic Biology) 


The evaluationvlof£ ‘the effects of “the sproyect, both’ long and 
short term, on the aquatic biology of ‘the downstream portions 
of the diverted streams must address itself to the following 
considerations: | 
Iie ticere liane) iproducuivisy sand Waters queliwyoin geceral 
ii. alteration in fish habitat and spawning heds 
iis Altera bi ome in elONer equine whicn, PheStacewatlecting (1) 
and (ii) above, may eliminate spawning and habitat 
GrLOUndseon Av tladsStemakertian Wndecevsible 
iv. changes in the sediment transport regime may have both 
Long) andeshortleLerm*efreccsat : 
vi the estuaries which are very sensitive to changes in 
salinity and temperature may be adversely affected 
Vin thowsedimenc and LlOU Pegqiace patance an the estuary 


at the mMOulip wy Io eriliechked mnd 


Vi OTS hose EDGE td povemtial) weber) wees inay! bo 
at Leeted by whanges tn watbex .quelsitan 
Via. the smercenca ol nuisance”. aquithaggskandis ent or ganisras 
iLO the disxyuption of the above bickances may affeat 


SIONEL VES and Oho “weather useh » 


Ys o* SOGIA 17 eons CG ie leats 

“Based on an appraisal of 7.2.1 and 7.2.2 above und considering 

inventory data collected regarding resource base and resource 

use, evaluate the physical and cconomic effects in xelation 

7 © Be 

i. Fishery - loss.of resource: and loss of Opportunity in 
Yelataon 6 future management Options. ivrhey cost" may 
be determined based on providing, fish viola fish 
hatchery operation or through other intensive management 


techniques, etc. 


Ci ReCreaUlOmr Ose) 2 Tenms OL sports Tisheny, boacincs 
canoeing, aesthetics, facility relocation, etc. : 


123.24  OENeT pNeSONLeCRUSeS ~ pene eLOSeyLrOnOlLhne recs ound .Ox 
potential (opportunity) resource bases and uses must 
be .eva luatleds. a4 . 

iv. ‘The long term effects on adjacent communities with emphasis 


on long term development plans. 


7.2.4 Development of Alternatives 

Should advers2 envivennental em eats, ces t Throne Dasre 

proposals which are unacceptable to the environmental agencies, 

the Neri logical Slop vould Deco. cevelop witernatives whith 

al jovarte- Chose Cficcus a Whole OF In part. “Wharte not an 

ex hiust ive, ubeu, sulle. 2o. Lowang alternatives at least” cover 

tne Scope of those that may be considered. 

1, ~ancrease: riparian wows 

» multiple outlet works for riparian flow releuses 

iii. erosion control measures including construction methods 
timing and Pewee MCIGUureS Such! ue Getlling Jousins. 

Pre writer wrenkmoen Litcliverves (Lloculation, pli bnffering. 


Che. 


Vv. alternative reservoirs reser ved Lees cist ah Fister s 
. 7 
oe romecds ¢ hits Siem aie Ho Slain Cline! lee VA ULOn 
Vid. antensive management schemes 


ees ale nvi. ronmental Impact Assessment of Alte wetaves 


For each major alternative or any combination thereof, the 
environmental effects will be assessed using the LOreygoiny 
(7.0.0 =-7.2.3) as a ftanevork. “A relative evaltiatiion of 
alternatives aimed at mitigating similar environmental effects 


‘is required. 


Le2ed. “EVelta CeO Ton Econuntc /ENYiT onan cal Costus 


The basic premise employed throughout these guidelines is 

that any decisions that affect more than one resource base 

(or USO MUSL et leoct Or lb] hasedvon aa Compl encnsi ve evadua tion 

‘Of all economic/envinonnental Costs involved.) It is hoped : 
that any major decision cespecting the proposed powex ee omen 
ox components thereof be based on a framework of multiple 
resource management. It must be recognized that ate is not 
POSSioLe Ina licases (eo sestaob vend dollar figure on 2 

natural resource such as fisheries. However, it is possible to 


make a comparison in subjective terms. 


Each major alternative or combination thereof must be. eval- 
Miva Le Om aie Noro eC ve towed COnal oast Or Loss on 
Capacity /ecnerdy to tis projoar. Wiis yi th estalush the 
COSt GOEtNe project In dois, WPauiced ae this back- 


las 


ground, the relative “environmental” bene aS Losses | whether 
they beiteng lp ke Or gintang Vive emus moc LA When 
evaluating environmental, benefits/losses,” 1 18 ‘suggested 
that consideration ‘be gaven™ Go °0ppo. tinrey osses Due Chat 


tHe HASLSEL LOL -GonparvconMmbe Cras —CONULIO Gis . 


(<3 Cheb hiven Basin 


Une of Ene Rey Cong Puswons ot ihe Macluixven asteport. identidied 

the Cheticap Basin as the most environmentally sensitive 

Mocs Ol Lieyprojyect, Mineschebicana bog complex) supports 

a vegetational mosaic which is unique to the Maxitime Provinces. 
The Cheticamp area provides most of the habitat in the project 
area for the ungulate population. ‘The fishery resources, 
notably Atlantic Salmon, of the Cheticamp River supplies 
excellent early run salmon angling under almost pristine 
sconditions. the Chetroanprestuary! sen controliads-by 1) sand 

bar at 2cCS Mouth which may wecquice Sensitive to changes in 

tie hydrologic régime 2Y "the Cheticamp estuary may be altered 

by changes in the hydrologic regime throtgh changes in the : 
salinity and temperature regimes. There is considerable uncertainty: 
Concerning. ene Cr rece. on water quality of flooding a raised 
“sphagnum bog. 

Based or a thorough evaluation of existing datasources such 
ag the MacLaren and S.N.C. reports and a field xyeconnaissance 

of the area, a formal environmental impact assessment of this 
component must be carried out asisoon as» possable... This, will 
include a complete and integrated environmental, engineering 

ana economic evaluation of all alternatives ranging from (a) 

no Cheticamp impoundment or diversion, (b) Cheticamp diversion 


only, (c) Cheticanp diversion with small ampoundment (i.e- 


ee) 
present take vonly)o" (i) veutous -levelaiol istovdge development 
with diversion, to (e) the maximum scale o£ development as 


proposed. 


7 su -PYysacay brleccs 
Land 
Yhe immediate effects of the project on and are obvious. 
The exolortatron Of port ow Si ves wands,the, levelling of the 


TandsScape for roads “scar the Landscape... The potential 


of eliminating unique Land types 18 Py CV Crem ech mented 
VOGUE ES WSSeR Sia. . ee 

: 
Vegetation 
Couple Le cinmseup cron som land eta Cig diet irin of 
veyetation Conmunitpes comion to,fhe banc type. an 
most instances: this will increase the educ arfect 
occurrence; this should be guantified and assessed. 
The potential of eliminating a veyetetion type unigue 


~» 


to the area and the Maritimes should be assessed. 


Wildlife 

The construction of steep sided canals and heavily 
travelled roads may create impediments to migratory 
movement of wildlife in the area. The possibility of 
this arising should be assessed. ‘Whe effect of the 
obliteration of habitat on the wildlife of the area 


reguires assessment. . 


Erosion/Siltation 
The creating of new shorelines by impoundment of the 
Cheticanp 4 verientails thetpossiba lity of a high, 
Level of erosion until stability Seus ain. Such an 
occurrence may result in siltation of the reservoir 
ald subsequently downstream. An assessment of such 


a possibilitv is requirac. 


FOES try . 
Siew AIP OAS bOten Nee pt ON Oe ine CGCSe TOcls, iy LOrestry to 
the Cheticamp Basin 16 mitamal Avweany at all. The 

potentival Of thosacecs. foi AS Memeans Of autaining 


the area of the headwaters, of the Morqaree River and 


the relationship of) thisrto, the forestry industry should 


be assessed. | An assessment of the project's effects 
: 


on fovestry Should Miso ba’ carricd our. 


*S8I2 “-“ucoloyivad. Eitoaks| 


ae! OC veC he on ENE kpeoyac py abvaxsing she Diy siegraphy of bas 
axyea, results in a xrcdistribulion of stxesses in Sacer tear EO Rea 
balance by introducing new component systems to the aren. yes 
time 1t takes for the system to attain balaunte varies with 
tophnie Level and ancensity of adterationsay Wine holiouins 
should be considered in assessing the projeck’s impact on the 


ecology GE the .area. 


A. Terrestrial Ecosystem 
The alteration of drainage patterns by xoads, reservoirs 
and canals wid result in vegetation. changes: (both gradual 
and vapid! This change Should be ossessed, also, the 
effect on change in habitats needs assessment. 
mhe introcuctien OL man as a more frequent YiLSitorstd 


the area should be assessed. 


B.. Aquatic Ecosystems 
“With impoundment, water quality can be expacted to change , 
sedimentation will increase and the littoral plant community 
Bete presently ex stew beveliminated. These effects 
and others resulting from impoundment and the subsequent 
operation schedule should be assessed in terms of nature ..__. 


of the system to be established. 


7.3.3. Social/Economic Efrects 
Based on 7.3.1 and 7.3.2 above evaluate the effect of. the 
WLOVeCIOn Lecredtion ane e@uher meseurce uses in a ssn Len: 


Wenner slo S23 


) B14  *Bevetorment of Alternatauves 


Syoulduadverse “environmental cfilects result Eromnche! basre 
proposal which are unacceptable to the cnvironmmaental agencies, 
elite x GeLoOgue dd ce Mele" proCcss LS Lo devolopen eOrneal aves 


PV ee a CC Oner Uie CO nT Whole. Of Li ponies (Mae 


Deo avels yp 
Cer aut 
Pic, Hlth 


LS) (ae 


to be 


seatio 


Xe 


ae 


CN 


For ea 
enviro 
aster 
SS TEERC: 


VvsnG 


ena 
thew 
or use 
‘Omi 
that a 


ee the Loved land. 5 WUC) Bare NOt ie eres sce rie), roament ad 
S, At 1S impossible to outline definis LVG@ alternatives 

S Stage. However, tha Following Jast .of CULErHACL VES 
sented from the point of view of sstablishing the Scope 
considered’, ‘These are in adlition to ‘hose presented in 
eal eTd Beas ie 


‘Cheticamp diversion OnLy Seine arpennanest 


Cheticamp diversion with smal sampoundment (present lake) 
Various levels of storage deve lopment Banging Lrom (2) 
above to the proposed scale of development. | 
Intensive wildlife/fisheries management strategies. 
Alternative sites for access roads/horrow areas. 


Alternative sites for Spor Gisposai 


Environmental Impact Assessment of ALternatives 


ch major alternative or any conbination Ener eor, the 


nmental effects will be assessed using the Section 7.2. 
ramework.,. A relative evahvatvon OL alt CL VALAVOS -emec 


igat ting similar environmental erfects Peer Ccud cede 


Evaluation of Economic/Environmental Costs 


Sig) prenise employed throughout these Guidelines is 
ny decisions that affect more than one resource base 


must reflect or be based on a comorehensive evaluation 


economic/environmental COStS involved. Lt is hoped 


—Te 


ny major decision respecting the proposed powex 


development or components thereof be based on a frameworl: of 


mriLltiple eresource Management. It must be recognized that it 


ULE Ry ana ye 


possible in all cases to establish a dollar Ligure on 


a Natural LeESoucce such as fisheries. Hovever, it is possible 


to compare the cost/benefits in Subjective terms. 


Bach major alternative or combination thereof sist be evaluated 


YOM 
energy 


projec 


he perspective of additional cost or loss of cupacity/ 
to the project. This will establish PCT COC mtO Cie 


Comal. “FParntecd agree, lye Hrengroune, > the 


Felawive “CO waeonmencal” Benet its/ losses, whékhar they be 
tangible or intangible, must be formulated. When evaluating 
environmental benefits/losses, it is suggested that consid- 
Sralvon be Gaver LO opportunity Losses but that the’ basis 


for comparison be, existing conditions. 


7.4 Other Environmental Concerns 


Previous sections of this report have dealt with guidelines 
for impact assessments of ma‘jox components of the proposed 
project. ‘This section considers the parts or the project 
that are not included above but have generated concerns from 
the committee. For instance, the location of and SpECLLICS 


Mes 


of the camp to be built on the plateau need.to be assessed. 


Similarly transmission line routing; tunnel, excavated material, 
‘dump sites, road routing, borrow material and location are 
other site specifics which need assessment. ‘to propexly 
assess the site specifics identified below some of the data 
will be required to be collected in map format. Furthermore, 
in planning and formuleting a management strategy (see section 


8) artotal inventory of the area is kequired. “Therefore to 


Fulfill both a total mapping of the area is required as identifie 


below. 


7.4.14 Physical Effects ae 


For ecu prajeat Clensims a dembig ied) day eeckiorn Pi mhaberrien fy 
moved or Gestroyed both directly and indirectly. 


Pot. 2 Reologi ca kat Derbe 
Based on 7.4.1 above’ identify the repercussion of each on the 
existing balance and assess the effect on the balance of the 


ecological systems common to the area. 


1 he Re NSSS COT ECONGMLE De eeers , 


Based’ Gis fie ae Pane aia. Cea NOVe SeviLiialOr clic ee ete, OO SBC 


project om Foneslry end ene concerns, as Olubli meds ainde nal 265. 


1.4.4 Alternatives 


Should adverse environmental eifects be established from the 

impact assessment carried out above, alternatives must be 

considered. 

FOr Gxmample: ‘ 

- incompatible road routing and terrain sensitivity must be 
made compatible by suggesting alternate road routing. 

- Similarly for transmission line routing, borrow areas, durnp 


sites, ctc. : 


To4 os BsSessnenti Op ukternatives 


For each major alternative or any combination thereof, the 
environmental effects will be assessed using the foregoing ae 
a fveamewouk (seckiion Wen > eee herebacive ‘evaluation Of | 
alternatives aimed at mitigating similar environmental effects 
is required. : 


7.4.6 Evaluation of Economic/Environmental Costs 


Whe basic premise employed throughout these guidelines is 
that. any decisions that affect more than one resource base 

Ob US] 10S: Selleck or Dembased On = comorehiensive evaluation 
of all economic/environmental costs involved. Jt is hoped 
that any major decision respecting the proposed power developer 
or components thereort be based on a £ramework of ‘multiple 
resource Imanagement. It must be recognized that it is not 
possible in al] cases to establish a dollar figure ona 

faturade Vesource Suchwucyiiehenaes,. | «ovevereit lis possible 


to compare the costs/benefits in subjective terms. 


Mech Ww 


‘ 


from the pexspective of additional cost or loss-of capacity/ 
CHergy te ene yprogece. Miria wall cotablish the cost to the 
provect abGoivews,. “Painted ageinsi thas back nound , the 
relative “Graitonmental” bmrmiits/jlossas, whether they be 
tangible or intangible, must be formulated. When evaluating 
environmental benefits/losses, it is suggested that consid- 
eration he given to opportunity losses but that the basis 


for comparison be existing conditions. 


Ae ree we, on Moreno clin io km WUsLobo Ayellua ted 


% MANAGEMENT STRATEGY FORMULATION 


mame 
4 


Cys] Goneyvad 


jased on the results of the Environmental fiapact Assessment 

and constraints identified therein a managenent plan its to 

be. Loxrinubacew 2G; 

Ll. recommend the most appropriate method of operation of the 
_project to ensure continued maximum protection of the 


YatUro. TOSsourcesios fhe area. 


2. identify requirements for monitoriny the erfects of changes 


to the natural resource base in the area as a whole, and 


3. make alternative proposals covering the general. management 
ORVGNe.EOLAL auen: 


8.2 Considerations for Management Strategy Formulation 
8.2.1 Genera}. 


Effective management Of the water and natural resources of 

the area after the project is in place and in operation will 
WLeAGaee seene “OF the adverse errects oF the project. in some 
cases, the infrastructure requirements for effective management 
Wil ave seo be dnteqratedwonie sehe design OL the: project. 

The following is a partial listing of some of the considerations 


Whiten should be takenvinto eccount. 


bo Ene. PEGjeck. anes es cOcsa cet anit rasGrncl uc Oewilt open 
Up 2 Vase avea, 2s So. gesired, to the general. punlic 
conducive to a variety of recreational activities 
including fishing, hunting, camping, nature viewing, etc. 


Tic pEOVLeELONNGL CuGwir ec lOlresparts Ol 4. 


2 


t to the general 

PUB WS ¢ BCR Onamlbod TeCui nes (Che ACCEL ON Te 

considerations: 

a. “An examination of N.S-P.1. policy re access roads and 
the compubrole Formation ofa jyount jo icy governing 
AeCCSS Vo ere. Wis nc huciig Choeer ot athe wot 2 Ce Fe 


TPOCMa Cds) agli Mise cet a Ol TVG Gaal ole ie noes 


noteble,of whaich!is the requiresent to provide! ay 
accessible: road sand to naintain it to similax standards 
of a secondary highway. este: . 

ben, Sieavu looped: doug" wooiicy ors addpred? tor an area, the 
environmental effects, especially FES CHeiie, Weel become: 
Wiene Savero ai vin socessibic xeservorr ne’ Subjoet to 
excessive fluctuations. The establishment of a near 
shore and littoral plant cosimunity would also be an 
important requirement. 

ec. An "open decor" policy will be enhanced if management 
Opkponsusuch sas «fishistecwing // tree marking, “provision 
of recreation facilities, warden VAIErOLS Relic. \ "are 
provided. 

ad. The aesthetics of the area as referred to in "b" above 
should be considered in project design, construction 
and post Gonstruction activities. The location of 
spoil sites,. selection and reclamation of borrow pits, 
access road routing/design/maintenance, Landscaping of 
scared surfaces such as around each accessible dam site, 


provision of burfer) zones along roads ete. 


2. Incompatible resource use objectives such as the concept 
of a wilderness area, a policy of Parks Canada, and the 


NGpen USOL | policy cleh-ow sl.) LeGUulue Nationalization. 


Sr The mule olaca ty Of use dias to.be, resolved As to whether 
uses overlap or abut over the area. Zoning for uses may 


be required, 

4, ‘She managemene of the water resourccs of the downserean 
reaches of the Giverbed streams require: that matntenance 
flows;.asumetermminedwin the’ Hnivironmental Tiipact’ Assessment, 
be intensively managed. 


8.2.2 Environmental Monitoring 


é 


fhe management of a resource reguixyes an up-to-date knowledge 


me tha sie of thercencutysbeing managed. This as normally 


accomplished Gi Guci aa notwork orestaldonsivea bowhniGh. vaeoions 
imdlicatox paxameters are monitored on a regular basis. 1S 
comprehensive network of environmental monitoring sites | 
encompassing, the factons: listed below must be designed’ and 
established. ‘he design must be bused on the Inanacgenent 
strategies adopted. 
A. . JTYDROMEPRIC NETWORK 
A. comprehensive network of streamflow monitoring stations 
will be required to monitor riparian flows ‘and conditions 
downstream. This would require at least two stations on 
each river system, one located imnediately below the 
point of diversion and one at some key location further 
downstream as determined by the enviromnental assessment 


of downstream effects. 


B. CLIMATOLOGICAL NETWORK 
WhiiLlessab aks presumentienamitLiciwN Suece.), wound AnStal? -a 
network of meteorological stations EOrp RCE pUcpOSS Of 
water management, other facets of environmental management 
may require similar inkormation. For example, it may be 
desirable to supplement existing stations in the area to 
establish a comprehensive fire hazard index system. In 
addition, estimates of precipitation, snow pack, evaporation 
temperature combined with streamflow data may provide a 


ee 


basis for the future optimization of riparian flow reloexses 


Coe gate ier 


Ns a basisiyfor management ormtriparcreny flow Helauses:,” a 
comprehensive network of Jake and streain mnonitoring 
silatlions 15 Kequarcay “Raat ly eiicrncuwoulreion ka 
+tneluderprovicion for omolete water chemistry, nutrients, 
DlOS/ tempera tune, Pll. iss yao.) RAloweNer, as the 
regime is: established, the parameters may be confined to 
INGLEMEOL Panel oS Ve Snow Meni GVidagmouile ee sictapt 


be ‘enployew, venibacal goslimatea$: Orr oticht jarrame ea Va, & 


» i EE I re ee ete | Ae DO ee Tate ain, a (7h Oye o Wee Oe ay eRe aes Log ee Oo ere 


VOR. 


following requirements have to be 


ie 


SUMMARY OF PROUT 


an adeguatle envionment Tiinect 


TCT ee 


Petallcd description Of 
a. Dams 

De eCora ls 

c. Impoundment 
d. Access Roads 
e. TTransmissio 
ie: Funnels . 

g. Control and Reception Building 


h. Camp Sites 


Detailed description of the Environmental Base. 


Geerehy Sa Ca eter rad 1 
Dor lait Communities 


wen Line 


‘a. Water Quality 


>, Land/Water Use 

Te Nea OLe ReSOUrces amd ACELVitics 
(er SOD Mwbct tOns 

h. Hydrology 


Ecological Description of 
a. Fauna Habitat 

Do cette cape euy 

Cc. Potential Borrow Areas 
OG. Brodit p in ty) OL terrain 
GuatlyarolegiG, Mialysis 


{. Potential Use 


g. Water Quality 


Cr CE LCeOLUC LES (SOCt . G) 


a. Toempexature Regimes an Proposed Rese 


b.. Dlssolveds On yuan. Reqiires 


Sy ens Samo 2 


alu elements of the 


‘SS 


EG. Je 


MO “He 


mien eole(Gaete 


(Sect) 


PIO. 1 Ss 


2) 


2) De 


Lal lioiey, 


RES OUnG rs 


BK TOGULAL WONkTON yee progr ee esnOU ld be sain td LOR TO 


Compa & 


OF the 


Sy MeIY Coven valle Thr Cet pele Rema PiG seme aC ene) TC ta7) IC 


cab TE @ Aa 


Se Val eames he momo ase the 


CVCAUCCALOServore ss, Ao Dito me wal C Cnty ali Ger C 1 OT 


atTectede ms Vers Kania e eat pOsy Bene ypOnoiGs On -diwes sO . 


VG DaSLe econo wage OE ENS (pioe ite SHOW. IIe LOC es Da, 


population by species, size and location as well as 


changing habitat and spawning beds. 
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